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(54) Document retrieval system 

(57) A document retrieval system for searching a 
document coinciding with a retrieval request the user 
inputs and further ranking the document in accordance 
with the degree of coincidence between the document 
and the retrieval request. In the document retrieval sys- 
tem, a word frequency calculating section finds out the 
number of documents where a word appears, a fre- 
quency of occurrence of the word in a document and 
obtains a weighting parameter for the word, and a fre- 
quency score calculating section obtains a frequency 
score on the basis of the output of the word frequency 

FIG. 



calculating section. In addition, a word cooccurrence 
relation checking section checks word cooccurrence 
relations of the retrieval request and the document, and 
a cooccurrence score calculating section calculates a 
cooccurrence score from the degree of coincidence 
therebetween. A document score calculating section 
calculates a document score on the basis of the fre- 
quency score and the cooccurrence score. The docu- 
ments are ranked in order of document score and 
displayed to the user. 
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Description 

BACKGROUND OF THE INVENTION 

[Field of the Invention] 

The present invention relates to a document 
retrieval system, and more particularly to a document 
retrieval system which searches documents coinciding 
with or corresponding to a retrieval request inputted by 
the user from among a large quantity of document data 
and ranks or classifies the documents on the basis of 
the degree of the coincidence therebetween. 

[Description of the Prior Art] 

The recent increase in the scale of the document 
data base which comes to a tremendous quantity fre- 
quently causes difficulty of easily searching the target 
document through the use of a prior key word searching 
technique or a global retrieval technique, and hence the 
reduction of the total retrieval time is not always possible 
even if it is capable of producing a retrieval result at a 
high speed. One possible way to accomplish the 
decrease in the number of the resultant documents may 
be to narrow down the candidates, such as additionally 
employing another key word, while difficulty is experi- 
enced to add appropriate key words so as not to miss 
the necessary documents. For this reason, in addition to 
paying attention to the presence or absence of the letter 
string (word) in the documents to be searched, there 
has known a noticeable method of ranking (sequencing) 
the searched documents on the basis of its frequency of 
occurrence to retrieve the target document with a high 
efficiency. 

Fig. 27 is a block diagram showing an arrangement 
of a prior document retrieval system which sequences 
the retrieval results. As shown in Fig. 27, the document 
retrieval system is composed of document data 3101 
under retrieval, a dictionary 3102, a word frequency 
index 3103 for retaining the frequencies of occurrence 
of the dictionary words in the document, a word fre- 
quency information extracting means 3104 for attaining 
the word occurrence frequency information from the 
document data 3101, a retrieval request inputting 
means 3105 for receiving a retrieval request inputted by 
the user, a word frequency calculating means 3106 for 
calculating the word occurrence frequency from the 
word frequency index 31 03, a frequency score calculat- 
ing means for calculating a frequency score of each 
document on the basis of the word occurrence fre- 
quency, a document score calculating means 3108 for 
calculating a document score indicative of the degree of 
coincidence between each document and the retrieval 
request on the basis of the frequency score, a docu- 
ment ranking means 3109 for rearranging the docu- 
ments in the order of document score, and a retrieval 
result displaying means 31 10 for displaying the result- 
ant documents arranged in the order of score. 



Fig. 28 is a flow chart showing a retrieval procedure 
a prior document retrieval system which sequences the 
retrieval results. First of all. before retrieval the word fre- 
quency information extracting means 3104 consults the 

5 document data 3101 to obtain word frequency informa- 
tion which in turn, is outputted together with the total 
number of documents and the number of occurring doc- 
uments to the word frequency index 3103 where a word 
frequency index is made out in advance. At a step 4201 , 

70 the user who intends to carry out the retrieval inputs the 
retrieval request through the retrieval request inputting 
means 3105, and at a step 4202, the word frequency 
calculating means 3106 refers to the word frequency 
index 3103 to calculate a frequency of occurrence TFij 

15 of the dictionary word Wi (i = 1, 2, ... NW where NW 
corresponds to the number of dictionary words included 
in the retrieval request) included in the retrieval request 
inputted through the retrieval request inputting means 
3105 in a document Dj (j = 1, 2, ND) and further to 

20 calculate the number of documents NDi in which that 
word appears. 

Furthermore, at a step 4203 the frequency score 
calculating means 3107 calculates a frequency score 
SF] of the document Dj according to an equation (1) on 

25 the basis of the output of the word frequency calculating 
means 3106. 



SFj = £(TFij x IDFi) (1) 

30 \ 

IDFi = 1 - log(NDi/ND) 

35 where IDFi designates a parameter representative of a 
bias of the word Wi in all the documents. 

Still further, a step 4204 the document score calcu- 
lating means 3108 obtains a document score Sj indica- 
tive of the degree of coincidence between the document 
40 Dj and the retrieval request on the basis of the fre- 
quency score SFj of the document Dj outputted from the 
frequency score calculating means 3107. In the prior 
retrieval system, the document score Sj is the frequency 
score SFj as found from an equation (2). 

45 

Sj = SFj (2) 

Moreover, at a step 4205 the document ranking 
means 3109 rearranges the retrieval results in the order 
so of the document score calculated in the document score 
calculating means 3108, then followed by a step 4206 
where the retrieval result displaying means 3110 shows 
the retrieval results to the user. 

However, according to the above-mentioned prior 
55 arrangement, in cases where as shown in Rg. 29 one 
word included in the retrieval request occurs at an 
extremely high frequency, a problem arises in that even 
a document against the user's retrieving intention is 
ranked with a higher order. In addition, since the calcu- 
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lation of the score used for ranking the documents 
under retrieval is made in units of document irrespective 
of its field, it becomes difficult that the information such 
as the heading of a paper article or the title of an inven- 
tion in the patent application is put to practical use. 

Besides, there are various problems: in the case of 
making a plurality of retrieval requests, the priority can 
not be given to these retrieval requests to make it diffi- 
cult to flexibly express the user's requests; in the case 
that a group of words including all the necessary words 
is given as the retrieval request, if one word occurs at an 
extremely high frequency, that document comes to a 
high order; and difficulty is encountered to express a 
group of words, requiring the occurrence in the close 
condition, as the retrieval request and to search them. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide a document retrieval system which flexibly 
receives a retrieval request from the user and conducts 
the retrieving and ranking operations to produce a pre- 
cise retrieval result with less refuse (unnecessary data) 
and which is capable to shortening the retrieval time as 
a whole by such a manner as to narrow down the 
retrieval result. 

In accordance with an aspect of the present inven- 
tion, a document retrieval system which searches a tar- 
get document to be retrieved (which will be referred 
hereinafter to as a target document) in response to a 
retrieval request and ranks the retrieval result com- 
prises an index for retaining a word occurrence fre- 
quency and word cooccurrence information in the target 
document, a plurality of retrieval request inputting 
means, and a word cooccurrence relation checking 
means for seeing if a word cooccurrence relation 
included in the retrieval request exists in the target doc- 
ument, wherein a plurality of retrieval requests having 
different precedence are inputted by the user and a 
score to be given to the target document where the 
word cooccurrence relation arises is increased and the 
documents are displayed preferentially. This allows an 
accurate retrieval of a document the user wants. 

In accordance with another aspect of this invention, 
in a document retrieval system which searches a target 
document in response to a retrieval request and ranks 
the retrieval result, a plurality of retrieval request input- 
ting means are provided so that the user inputs a plural- 
ity of retrieval requests having different precedence 
(priorities), with the result that the retrieval of the docu- 
ment the user wants becomes possible with a high 
accuracy. 

In accordance with a different aspect of this inven- 
tion, a document retrieval system which searches a tar- 
get document in response to a retrieval request and 
ranks the retrieval result has index information for each 
of a plurality of fields of a target document, and com- 
prises a field rate inputting means for allowing the user 
to specify the rate of a field influencing (weighting) the 



4 

ranking of the retrieved documents. This permits the 
user to specify the rate of influencing the ranking of the 
target document at every field, with the result that the 
retrieval of the document the user wants becomes pos- 

5 sible with a high accuracy. 

In accordance with a different aspect of this inven- 
tion, a document retrieval system which searches a tar- 
get document in response to a retrieval request and 
ranks the retrieval result comprises an occurrence word 

w number calculating means for calculating the number of 
words of a plurality of words of the retrieval request 
which also appear in the target document. In cases 
where the plurality of words included in the retrieval 
request simultaneously appear in the target document, 

is a score to be given to the target document retrieved is 
increased and the target document is displayed prefer- 
entially. Thus, the retrieval of the document the user 
wants becomes possible with a high accuracy. 

In accordance with a different aspect of this inven- 

20 tion, a document retrieval system which ranks a target 
document in response to a retrieval request and ranks 
the retrieval result comprises an index including a word 
occurrence frequency and a word occurrence position 
in the target document, and a word proximity calculating 

25 means for calculating the degree of proximity 
(approach) of occurrence positions of a plurality of 
words of the retrieval request in the target document so 
that a score to be given to the target document is 
increased in accordance with the degree of proximity 

30 and the target document is displayed preferentially. 
Accordingly, the retrieval of the document the user 
wants becomes possible with a high accuracy. 

Furthermore, in accordance with the present inven- 
tion, there is provided a document retrieval system 

35 which searches a target document to be retrieved in 
response to a retrieval request and ranks retrieval 
results, comprising: a word frequency index for storing a 
frequency of occurrence of a dictionary word in the tar- 
get document; a word cooccurrence index for storing 

40 word cooccurrence information appearing in the target 
document; word frequency information extracting 
means for extracting word frequency information from 
document data to be retrieved to store it in the word fre- 
quency index; word cooccurrence information extracting 

45 means for extracting word cooccurrence information 
from the document data to store it in the word cooccur- 
rence index; retrieval request inputting means through 
which the user inputs the retrieval request; word fre- 
quency calculating means for consulting the word fre- 

so quency index to obtain an occurrence frequency of a 
dictionary word, included in the retrieval request input- 
ted through the retrieval request inputting means, in a 
document of the document data; frequency score calcu- 
lating means for calculating a frequency score of the 

55 document indicative of a degree of coincidence 
between the retrieval request and the document on the 
basis of the word occurrence frequency obtained 
through the word frequency calculating means; word 
cooccurrence information extracting means for extract- 
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ing word cooccurrence information from the retrieval 
request; word cooccurrence relation checking means 
for referring to the word cooccurrence index to find out 
how many word cooccurrence relations included in the 
retrieval request and outputted from the word cooccur- 
rence information extracting means appear in the docu- 
ment; cooccurrence score calculating means for 
calculating a cooccurrence score of the document on 
the basis of a quantity of the word cooccurrence relation 
appearing in common in the retrieval request and the 
document; document score calculating means for calcu- 
lating a document score on the basis of the output of the 
frequency score calculating means and the output of the 
cooccurrence score calculating means; document rank- 
ing means for rearranging the target documents being 
retrieval results in the order of score obtained by the 
document score calculating means; and retrieval result 
displaying means for displaying the retrieval results 
ranked. 

In accordance with this invention, there is provided 
a document retrieval system which searches a target 
document to be retrieved in response to a retrieval 
request and ranks retrieval results, comprising: a word 
frequency index for storing a frequency of occurrence of 
a dictionary word in the target document; word fre- 
quency information extracting means for extracting word 
frequency information from document data to be 
retrieved to store it in the word frequency index; primary 
retrieval request inputting means for allowing the user to 
input a first retrieval request to be dealt with preferen- 
tially; secondary retrieval request inputting means for 
allowing the user to input a second retrieval request 
having a lower precedence than that of the first retrieval 
request; word frequency calculating means for consult- 
ing the word frequency index to obtain a frequency of 
occurrence of a dictionary word, included in the first and 
second retrieval requests, in a document of the docu- 
ment data; frequency score calculating means for calcu- 
lating a frequency score of the document indicative of a 
degree of coincidence between the document and one 
of the first and second retrieval requests on the basis of 
the word occurrence frequency obtained in the word fre- 
quency calculating means; document score calculating 
means for calculating a document score of the docu- 
ment indicative of the document and the first and sec- 
ond retrieval requests on the basis of the frequency 
score outputted from the frequency score calculating 
means; document ranking means for rearranging the 
target documents being retrieval results in the order of 
score obtained by the document score calculating 
means; and retrieval result displaying means for dis- 
playing the retrieval results ranked. 

In accordance with this invention, there is provided 
a document retrieval system which searches a target 
document to be retrieved in response to a retrieval 
request and ranks retrieval results, comprising: a field 
word frequency index for storing a frequency of occur- 
rence of a dictionary word in the target document at 
every field; word frequency information extracting 



means for extracting word frequency information from 
document data to be retrieved and for putting it in the 
field word frequency index; retrieval request inputting 
means for allowing the user to input the retrieval 

5 request; field rate inputting means for allowing the user 
to input a rate indicative of a degree of influence of a 
score of a field of a document on a document score; 
field word frequency calculating means for consulting 
the field word frequency index in terms of a dictionary 

jo word included in the retrieval request to obtain a fre- 
quency of occurrence of the dictionary word in the doc- 
ument at every field; field frequency score calculating 
means for calculating a frequency score indicative of a 
degree of coincidence between a field of each docu- 

is ment and the retrieval request on the basis of the word 
occurrence frequency acquired in the field word fre- 
quency calculating means; document score calculating 
means for calculating a document score indicative of a 
degree of coincidence between the document and the 

20 retrieval request on the basis of the word occurrence 
frequency of the field outputted from the field frequency 
score calculating means and the rate inputted to the 
field rate inputting means; document ranking means for 
rearranging the target documents being retrieval results 

25 in the order of score obtained by the document score 
calculating means; and retrieval result displaying means 
for displaying the retrieval results ranked. 

In accordance with this invention, there is provided 
a document retrieval system which searches a target 

30 document to be retrieved in response to a retrieval 
request and ranks retrieval results, comprising: a word 
frequency index for storing a frequency of occurrence of 
a dictionary word in the target document; word fre- 
quency information extracting means for deriving word 

35 frequency information from document data to be 
retrieved and further for storing it in the word frequency 
index; retrieval request inputting means through which 
the user inputs the retrieval request; word frequency 
calculating means for consulting the word frequency 

40 index to calculate a frequency of occurrence of a dic- 
tionary word, included in the target request, in a docu- 
ment of the document data; frequency score calculating 
means for calculating a score of the document indicative 
of a degree of coincidence between the document and 

45 the retrieval request on the basis of the word occurrence 
frequency attained in the word frequency calculating 
means; occurrence word number calculating means for 
referring to the word frequency index to find out how 
many words of words included in the retrieval request 

so appear in the document; occurrence word score calcu- 
lating means for obtaining an occurrence word score to 
be added to the document on the basis of the number of 
occurrence words attained in the occurrence word 
number calculating means; document score calculating 

55 means for calculating a document score of the docu- 
ment indicative of a degree of coincidence between the 
retrieval request and the document on the basis of the 
frequency score outputted from the frequency score cal- 
culating means and the occurrence word score output- 
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ted from the occurrence word number score calculating 
means; document ranking means for rearranging the 
target documents being retrieval results in the order of 
score obtained by the document score calculating 
means; retrieval result displaying means for displaying 5 
the retrieval results ranked. 

In accordance with this invention, there is provided 
a document retrieval system which searches a target 
document to be retrieved in response to a retrieval 
request and ranks retrieval results, comprising: a word w 
frequency index for storing a frequency of occurrence of 
a dictionary word in the target document; a word occur- 
rence position index for storing a position of a word 
appearing in the target document; word frequency infor- 
mation extracting means for extracting word frequency is 
information from document data to be retrieved and fur- 
ther for storing it in the word frequency index; word 
occurrence position information extracting means for 
acquiring word position information from the document 
data and further for retaining it in the word occurrence 20 
position index; retrieval request inputting means 
through which the user inputs the retrieval request; word 
frequency calculating means for consulting the word fre- 
quency index to calculate an occurrence frequency of a 
dictionary word, included in the retrieval request, in a 25 
document of the document data; frequency score calcu- 
lating means for obtaining a score of the document 
indicative of a degree of coincidence between the docu- 
ment and the retrieval request on the basis of the word 
occurrence frequency attained in the word frequency 30 
calculating means; occurrence position calculating 
means for referring to the word occurrence position 
index to obtain an occurrence position of a word, 
included in the retrieval request, in the document; word 
proximity calculating means for calculating a degree of 3s 
proximity between words of the document on the basis 
of the word occurrence positions outputted from the 
word occurrence position calculating means; proximity 
score calculating means for attaining a proximity score 
to be given to the document, on the basis of the degree 40 
of proximity outputted from the word proximity calculat- 
ing means; document score calculating means for cal- 
culating a score of the document indicative of a degree 
of coincidence between the document and the retrieval 
request on the basis of the frequency score outputted 45 
from the frequency score calculating means and the 
proximity score outputted from the proximity score cal- 
culating means; document ranking means 914 for rear- 
ranging the target documents being retrieval results in 
the order of score obtained by the document score cal- so 
culating means; and retrieval result displaying means 
displaying the retrieval results ranked. 

In accordance with a different aspect of this inven- 
tion, a document retrieval system which searches a tar- 
get document in response to a retrieval request and ss 
ranks the retrieval result comprises an index for includ- 
ing a word occurrence frequency and word cooccur- 
rence information in the target document at every field, 
a field rate inputting means for allowing the user to 



specify a rate of a field influencing on the ranking of the 
target document, and a field word cooccurrence relation 
checking means for checking whether or not a word 
cooccurrence relation included in the retrieval request 
appears in the target document, wherein a score to be 
given to the target document where the word cooccur- 
rence relation appears is increased at every field so that 
the target document is displayed preferentially. This per- 
mits the document the user wants to be retrieved with a 
high accuracy. 

In accordance with a different aspect of this inven- 
tion, a document retrieval system which searches a tar- 
get document to be retrieved in response to a retrieval 
request and ranks retrieval results comprises an index - s 
including a word occurrence frequency and word cooc- 
currence information in the target document, an occur- 
rence word calculating means for calculating the 
number of words of a plurality of words of the retrieval 
request which also appear in the target document, and 
a word cooccurrence relation checking means for 
checking whether or not a word cooccurrence relation 
included in the retrieval request appears in the target 
document, wherein in cases where the plurality of words 
included in the retrieval request simultaneously appear 
in the target document and the word cooccurrencejela- . « . 

tion appears in the target document, a score to be given v 
to the target document is increased so that the target 
document is displayed preferentially. This arrangement 
permits the document the user wants to be retrieved 
with a high accuracy. 

Moreover, in accordance with the present invention, v 
there is provided a document retrieval system which 
searches a target document to be retrieved in response 
to a retrieval request and ranks retrieval results, com- 
prising: a word frequency index for storing a frequency 
of occurrence of a dictionary word in the target docu- 
ment; a word cooccurrence index for storing word cooc- ^ 
currence information appearing in the target document; 
word frequency information extracting means for 
extracting word frequency information from document 
data prepared and further for putting the extracted word 
frequency information in the word frequency index; word 
cooccurrence information extracting means for extract- 
ing word cooccurrence information from the document 
data and further for putting the extracted word cooccur- 
rence information in the word cooccurrence index; pri- 
mary retrieval request inputting means for allowing the 
user to input a primary retrieval request the user 
attaches importance to; secondary retrieval request 
inputting means for allowing the user to input a second- 
ary retrieval request the user attaches lower importance 
to as compared with the primary retrieval request; word 
frequency calculating means for consulting the word fre- 
quency index to attain a frequency of occurrence of a 
dictionary word, included in the retrieval requests input- 
ted through the primary retrieval request inputting 
means and the secondary retrieval request inputting 
means, in a document; frequency score calculating 
means for calculating a frequency score of each docu- 
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ment on the basis of the word occurrence frequency 
attained in the word frequency calculating means; word 
cooccurrence information extracting means for extract- 
ing word cooccurrence information from the retrieval 
requests inputted through the primary retrieval request 5 
inputting means and the secondary retrieval request 
inputting means; word cooccurrence relation checking 
means for referring to the contents of the word cooccur- 
rence index to obtain the number of word cooccurrence 
relations included in the retrieval requests outputted w 
from the word cooccurrence information extracting 
means and appearing in the document; cooccurrence 
score calculating means for obtaining a cooccurrence 
score of the document on the basis of the number of 
word cooccurrence relations attained by the word cooc- 15 
currence relation checking means and appearing in 
common in the retrieval requests and the document; 
document score calculating means for calculating a final 
score for the document on the basis of the frequency 
score outputted from the frequency score calculating 20 
means and the cooccurrence score outputted from the 
cooccurrence score calculating means; document rank- 
ing means for rearranging the target documents being 
retrieval results in the order of score obtained by the 
document score calculating means; and retrieval result 25 
displaying means for displaying the retrieval results 
ranked. 

In accordance with the present invention, there is 
provided a document retrieval system which searches a 
target document to be retrieved in response to a 30 
retrieval request and ranks retrieval results, comprising: 
a field word frequency index for storing a frequency of 
occurrence of a dictionary word in the target document 
at every field; a field word cooccurrence index for stor- 
ing word cooccurrence information appearing in the tar- 35 
get document at every field; word frequency information 
extracting means for extracting word frequency informa- 
tion from document data prepared and for putting the 
word frequency information in the field word frequency 
index; word cooccurrence information extracting means 40 
for extracting word cooccurrence information from the 
document data and for putting the word cooccurrence 
information in the field word cooccurrence index; 
retrieval request inputting means through which the 
user inputs the retrieval request; field word frequency 45 
calculating means for consulting the field word fre- 
quency index to find out a frequency of occurrence of a 
dictionary word included in the retrieval request inputted 
through the retrieval request inputting means at every 
field in a document; field frequency score calculating so 
means for obtaining a frequency score at every field of 
the document on the basis of the word occurrence fre- 
quency obtained in the field word frequency calculating 
means; word cooccurrence information extracting 
means for extracting word cooccurrence information 55 
from the retrieval request inputted through the retrieval 
request inputting means; field word cooccurrence rela- 
tion checking means for referring to the contents of the 
field word cooccurrence index to find out the number of 



word cooccurrence relations included in the retrieval 
request outputted from the word cooccurrence informa- 
tion extracting means and appearing in a field of the 
document; field cooccurrence score calculating means 
for calculating a cooccurrence score at every field of the 
document on the basis of the number of word cooccur- 
rence relations appearing in common in the field of the 
document and the retrieval request which is obtained in 
the field word cooccurrence relation checking means; 
field rate inputting means through which the user inputs 
a rate representative of the degree of influence of a 
score of the field on the ranking of the document; docu- 
ment score calculating means for calculating a final 
score for the document on the basis of the frequency 
score outputted from the field frequency score calculat- 
ing means, the cooccurrence score outputted from the 
field cooccurrence score calculating means and the rate 
outputted from the field rate inputting means; document 
ranking means for rearranging the target documents 
being retrieval results in the order of score obtained by 
the document score calculating means; and retrieval 
result displaying means for displaying the retrieval 
results ranked. 

In accordance with the present invention, there is 
provided a document retrieval system which searches a 
target document to be retrieved in response to a 
retrieval request and ranks retrieval results, comprising: 
a word frequency index for storing a frequency of occur- 
rence of a dictionary word in the target document; a 
word cooccurrence index for storing word cooccurrence 
information occurring in the target document; word fre- 
quency information extracting means for extracting word 
frequency information from document data prepared 
and for storing the word frequency information in the 
word frequency index; word cooccurrence information 
extracting means for extracting word cooccurrence 
information from the document data to put the word 
cooccurrence information in the word cooccurrence 
index; retrieval request inputting means through which 
the user inputs the retrieval request; word frequency 
calculating means for consulting the word frequency 
index to calculate a frequency of occurrence of a dic- 
tionary word, included in the retreival request inputted 
through the retrieval request inputting means, in a doc- 
ument; frequency score calculating means for obtaining 
a frequency score of the document on the basis of the 
word frequency obtained by the word frequency calcu- 
lating means; occurrence word number calculating 
means for consulting the word frequency index to obtain 
the number of dictionary words included in the retrieval 
request inputted through the retrieval request inputting 
means and appearing in the document; occurrence 
word number score calculating means for calculating an 
occurrence word number score on the basis of the 
number of occurrence words obtained by the occur- 
rence word number calculating means; word cooccur- 
rence information extracting means for extracting word 
cooccurrence information from the retrieval request 
inputted through the retrieval request inputting means; 
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word cooccurrence relation checking means for refer- 
ring to the contents of the word cooccurrence index to 
calculate the number of word cooccurrence relations of 
the word cooccurrence relations of the retrieval request 
outputted from the word cooccurrence information 
extracting means which appears in the document; cooc- 
currence score calculating means for obtaining a cooc- 
currence score of the document on the basis of the 
number of word cooccurrence relations occurring in 
common in the retrieval request and the document 
which is obtained by the word cooccurrence relation 
checking means; document score calculating means for 
calculating a final score of the document on the basis of 
the frequency score outputted from the frequency score 
calculating means, the occurrence word number score 
outputted from the occurrence word number score cal- 
culating means and the cooccurrence score outputted 
from the cooccurrence score calculating means; docu- 
ment ranking means for rearranging the target docu- 
ments being retrieval results in the order of score 
obtained by the document score calculating means; and 
retrieval result displaying means for displaying the 
retrieval results ranked. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The object and features of the present invention will 
become more readily apparent from the following 
detailed description of the preferred embodiments taken 
in conjunction with the accompanying drawings in 
which: 

Fig. 1 is a block diagram showing an arrangement 
of a document retrieval system according to a first 
embodiment of the present invention; 
Fig. 2 is a flow chart showing a retrieval procedure 
of the document retrieval system according to the 
first embodiment of this invention; 
Fig. 3 is a block diagram showing an arrangement 
of a document retrieval system according to a sec- 
ond embodiment of the present invention; 
Fig. 4 is a flow chart showing a retrieval procedure 
of the document retrieval system according to the 
second embodiment of this invention; 
Fig. 5 is a block diagram showing an arrangement 
of a document retrieval system according to a third 
embodiment of the present invention; 
Fig. 6 is a flow chart showing a retrieval procedure 
of the document retrieval system according to the 
third embodiment of this invention; 
Fig. 7 is a block diagram showing an arrangement 
of a document retrieval system according to a 
fourth embodiment of the present invention; 
Fig. 8 is a flow chart showing a retrieval procedure 
of the document retrieval system according to the 
fourth embodiment of this invention; 
Fig. 9 is a block diagram showing an arrangement 
of a document retrieval system according to a fifth 
embodiment of the present invention; 



Fig. 1 0 is a flow chart showing a retrieval procedure 
of the document retrieval system according to the 
fifth embodiment of this invention; 
Fig. 11 is a block diagram showing an arrangement 

5 of a document retrieval system according to a sixth 

embodiment of the present invention; 
Fig. 12 is a flow chart showing a retrieval procedure 
of the document retrieval system according to the 
sixth embodiment of this invention; 

w Fig. 1 3 is a flow chart showing a retrieval procedure 
of the document retrieval system according to the 
sixth embodiment of this invention; 
Fig. 14 is a flow chart showing a retrieval procedure 
of the document retrieval system according to the 

is sixth embodiment of this invention; 

Fig. 15 is a flow chart showing a retrieval procedure 
of the document retrieval system according to the 
sixth embodiment of this invention; 
Fig. 16 is a block diagram showing an arrangement 

20 of a document retrieval system according to a sev- 
enth embodiment of the present invention; 
Fig. 17 is a flow chart showing a retrieval procedure 
of the document retrieval system according to the 
seventh embodiment of this invention; 

25 Fig. 18 is a flow chart showing a retrieval procedure 
of the document retrieval system according to the 
seventh embodiment of this invention; 
Fig. 19 is a flow chart showing a retrieval procedure 
of the document retrieval system according to the 

30 seventh embodiment of this invention; 

Fig. 20 is a flow chart showing a retrieval procedure 
of the document retrieval system according to the 
seventh embodiment of this invention; 
Fig. 21 is a block diagram showing an arrangement 

35 of a document retrieval system according to an 
eighth embodiment of the present invention; 
Fig. 22 is a flow chart showing a retrieval procedure 
of the document retrieval system according to the 
eighth embodiment of this invention; 

40 Fig. 23 is a flow chart showing a retrieval procedure 
of the document retrieval system according to the 
eighth embodiment of this invention; 
Fig. 24 is a flow chart showing a retrieval procedure 
of the document retrieval system according to the 

45 eighth embodiment of this invention; 

Fig. 25 is a flow chart showing a retrieval procedure 
of the document retrieval system according to the 
eighth embodiment of this invention; 
Fig. 26 is a flow chart showing a retrieval procedure 

so of the document retrieval system according to the 
eighth embodiment of this invention; 
Fig. 27 is a block diagram showing an arrangement 
of a prior document retrieval system; 
Fig. 28 is a flow chart showing a retrieval procedure 

55 in the prior document retrieval system; and 

Fig. 29 is an illustration of an example of retrievals 
of the prior document retrieval system. 
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DETAILED DESCRIPTION OF THE INVENTION 

Embodiments of the present invention will be 
described hereinbelow with reference to the drawings. 

First Embodiment 

Fig. 1 is a block diagram showing an arrangement 
of a document retrieval system according to a first 
embodiment of the present invention. In Fig. 1 , the doc- 
ument retrieval system comprises document data 101 
subjected to retrieval, a dictionary 102, a word fre- 
quency index 103 for retaining an occurrence frequency 
of a dictionary word in a target document, a word cooc- 
currence index 104 for storing word cooccurrence infor- 
mation appearing in the target document, a word 
frequency information extracting means 105 for extract- 
ing word frequency information from the document data 
101 and further for storing it in the word frequency index 
103. a word cooccurrence information extracting means 
106 for extracting the word cooccurrence information 
from the document data 101 and further for retaining it 
in the word cooccurrence index 104, a retrieval request 
inputting means 107 through which the user inputs a 
retrieval request, a word frequency calculating means 
108 for consulting the word frequency index 103 to 
obtain an occurrence frequency of a dictionary word, 
included in the retrieval request inputted through the 
retrieval request inputting means 107, in the document, 
a frequency score calculating means 1 09 for calculating 
a frequency score of each of the documents on the 
basis of the word frequency obtained through the word 
frequency calculating means 108, a word cooccurrence 
information extracting means 110 for extracting the 
word cooccurrnce information from the retrieval request 
inputted through the retrieval request inputting means 
107, a word cooccurrence relation checking means 1 1 1 
for referring to the contents of the word cooccurrence 
index 104 to find out how many word cooccurrence rela- 
tions included in the retrieval request the word cooccur- 
rence information extracting means 1 1 0 outputs appear 
in each document, a cooccurrence score calculating 
means 1 12 for calculating a cooccurrence score of each 
document on the basis of the degree of the word cooc- 
currence relation appearing in common in the retrieval 
request and the document and obtained by the word 
cooccurrence relation checking means 111, a docu- 
ment score calculating means 1 13 for calculating a doc- 
ument score on the basis of the output of the frequency 
score calculating means 1 09 and the output of the cooc- 
currence score calculating means 112, a document 
ranking means 1 1 4 for rearranging the documents in the 
order of score, and a retrieval result displaying means 
1 15 for displaying the resultant documents arranged in 
the order of score. 

Fig. 2 is a flow chart showing a retrieval operation of 
the document retrieval system according to the first 
embodiment of this invention. Prior to the retrieval, the 
word frequency information extracting means 105 scans 



4 

the document data 101 in advance to find out word fre- 
quency information which in turn, is outputted together 
with the total number of documents and the number of 
documents where that word exists to the word fre- 

5 quency index 103, while the word cooccurrence infor- 
mation extracting means 106 scans the document data 
101 to obtain word cooccurrence information in each of 
the documents and output it to the word cooccurrence 
index 104 to make an index out. As a method of attain- 

10 ing the word cooccurrence information, for example 
there is a way of deciding that a pair of words appearing 
in the same sentence are in a cooccurrence relation to 
each other and of extracting them or a way of carrying 
out a morpheme analysis to extract a pair of words 

15 which are in NP-NP, subject-predicate or object-predi- 
cate relation. 

At a step 201 the user inputs a retrieval request for 
the target document in the form of a sentence through 
the use of the retrieval request inputting means 107. At 

20 a step 202 the word frequency calculating means 108 
refers to the word frequency index 1 03 to obtain the total 
number ND of documents and further to attain a fre- 
quency of occurrence TFij of a dictionary word Wi (i = 1 , 
2 NW where NW corresponds to the number of die- 

25 tionary words included in the retrieval request), included 
in the retrieval request inputted through the retrieval 
request inputting means 107, in a document Dj (j = 1, 2, 
.... ND) and the number NDi of documents where that 
word appears and further outputs them to the frequency 

30 score calculating means 109. 

At a step 203 the frequency score calculating 
means 109 calculates a frequency score SFj indicative 
of the degree of coincidence between the document Dj 
due to the word frequency and the retrieval request 

35 according to the above-mentioned equation (1) on the 
basis of the total number ND of documents, the number 
NDi of documents where the word Wi appears and the 
occurrence frequency TFij of the word Wi in the docu- 
ment Dj outputted from the word frequency calculating 

40 means 108. That is, the frequency score based on that 
word is added to the frequency score of the document 
Dj to obtain the frequency score SFj. 

At a step 204 the word cooccurrence information 
extracting means 110 extracts a word cooccurrence 

45 relation Ck (k = 1,2, .... NC where NC represents the 
number of word cooccurrence relations included in the 
retrieval request) from the retrieval request inputted 
through the retrieval request inputting means 107 
according to the same method as that taken at the index 

so production. At a step 205 the word cooccurrence rela- 
tion checking means 1 1 1 refers to the word cooccur- 
rence index 1 04 to calculate the number of those of the 
word cooccurrence relations arising in the document Dj 
which coincide with the word cooccurrence relation Ck 

55 of the retrieval request the word cooccurrence informa- 
tion extracting means 110 provides, and further outputs 
the calculation result to the cooccurrence score calcu- 
lating means 1 12. 

At a step 206 the cooccurrence score calculating 
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means 112 calculates a cooccurrence score SCj of the 
document Dj on the basis of the number of word cooc- 
currence relations which coincide with each other in the 
retrieval request and the document. In the case of the 
simplest example, the number of cooccurrences is 
directly used as the cooccurrence score SCj as 
expressed by an equation (3). 

SCj = NCj (3) 

At a step 207 the document score calculating 
means 1 1 3 calculates a document score Sj representa- 
tive of the degree of coincidence between the document 
Dj and the retrieval request according to an equation (4) 
on the basis of the frequency score outputted from the 
frequency score calculating means 109 and the cooc- 
currence score outputted from the cooccurrence score 
calculating means 112. 

Sj = SFj + SCj x constant (4) 

At a step 208 the document ranking means 114 
rearranges the documents in the order of decreasing 
document score Sj of each document Dj outputted from 
the document, score calculating means 113, and at a 
step 209 the retrieval result displaying means 1 1 5 dis- 
plays to the user as the retrieval result the sorted docu- 
ments given from the output of the document ranking 
means 1 1 4. 

As described above, in addition to the word fre- 
quency, the influence on the ranking is determined by 
looking up the word cooccurrence relation included in 
the retrieval request and the target document, and 
therefore the document closer to the user's retrieval 
intention can be displayed at a more significant rank in 
the retrieval result and the retrieval is possible with an 
efficiency. 

Second Embodiment 

Fig. 3 is a block diagram showing an arrangement 
of a document retrieval system according to a second 
embodiment of the present invention. In Fig. 3, the doc- 
ument retrieval system is composed of document data 
301 undergoing the retrieval, a dictionary 302, a word 
frequency index 303 for storing a frequency of occur- 
rence of a dictionary word in a target document, a word 
frequency information extracting means 304 for extract- 
ing word frequency information from the document data 
301 to store it in the word frequency index 303, a pri- 
mary retrieval request inputting means 305 for allowing 
the user to input a retrieval request the user wants to 
dealt with preferentially, a secondary retrieval request 
inputting means 306 for allowing the user to input a 
retrieval request having a lower precedence than that of 
the primary retrieval request, a word frequency calculat- 
ing means 307 for consulting the word frequency index 
303 to obtain a frequency of occurrence of a dictionary 
word, included in the retrieval requests inputted through 



the primary retrieval request inputting means 305 and 
the secondary retrieval request inputting means 306, in 
each document, a frequency score calculating means 
308 for calculating a frequency score of each document 

5 on the basis of the word frequency obtained in the word 
frequency calculating means 307, a document score 
calculating means 309 for calculating a document score 
of each document on the basis of the output of the fre- 
quency score calculating means 308, a document rank- 

ro ing means 310 for rearranging the documents in the * 
order of score, and a retrieval result displaying means 
311 for displaying the resultant documents arranged in 
the order of score. 

Fig. 4 is a flow chart showing a retrieval operation of 

is the document retrieval system according to the second 
embodiment of this invention 

First of all, prior to the retrieval the word frequency 
information extracting means 304 scans the document 
data 301 to find out the frequency of occurrence of a 

20 dictionary word of the dictionary 302 in each of the doc- 
uments, with the frequency of occurrence together with 
the total number of documents and the number of docu- 
ments where that word appears being outputted to the 
word frequency index 303 to make out an index. 

25 At a step 401 the user inputs as a primary retrieval 
request a retrieval request for a document he intends to 
search through the use of the primary retrieval request 
inputting means 305, whereas at a step 402 the user 
inputs as a secondary retrieval request a . retrieval 

30 request for a document having a relatively low impor- 
tance through the use of the secondary retrieval request 
inputting means 306. 

At a step 403 the word frequency calculating means 
307 refers to the word frequency index 303 to acquire 

35 the total number ND of documents and further to attain 
a frequency of occurrence TFij of a dictionary word Wi (i 

= 1,2 NW where NW corresponds to the number of 

dictionary words included in the retrieval request), 
included in the retrieval requests inputted through the 

40 primary retrieval request inputting means 305 and the 
secondary retrieval request inputting means 306, in a 
document Dj (j = 1, 2, .... ND) and the number NDi of 
documents where that word appears and further out- 
puts them to the frequency score calculating means 

45 308. At a step 404 the word frequency calculating 
means 307 takes a parameter WTi in accordance with 
whether the word Wi is included in the primary retrieval 
request or in the secondary retrieval request. Further, at 
a step 405 the frequency score calculating means 308 

so calculates a frequency score SFj representative of the 
degree of coincidence between the document Dj based 
upon the word frequency and the retrieval request 
according to the following equation (5) on the basis of 
the total number ND of documents, the number NDi of 

55 documents where the word Wi emerges, the frequency 
of occurrence TFij of the word Wi in the document Dj 
and the weighting parameter WTi of the word Wi the 
word frequency calculating means 307 outputs. That is, 
the frequency score based on that word is added to the 
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frequency score of the document Dj to obtain the fre- 
quency score SFj. 

SFj = £(TFij x IDFi x WTt) (5) 

i 

IDFi = 1 - log (NDi/ND) 

where IDFi designates a parameter representative of a 
bias of the word Wi in all the documents. 

At a step 406 the document score calculating 
means 309 calculates a document score S] indicative of 
the degree of coincidence between the document Dj 
and the retrieval request according to the above-men- 
tioned equation (2) as a function of the frequency score 
outputted from the frequency score calculating means 
308. At a step 407 the document ranking means 310 
rearranges the documents in the order of decreasing 
document score Sj of each document Dj from the docu- 
ment score calculating means 309, and a step 407 the 
retrieval result displaying means 311 displays as a 
retrieval result to the user the sorted documents 
obtained from the output of the document ranking 
means 310. 

As described above, a precedence is given to each 
the retrieval request the user inputs, and therefore it is 
possible to flexibly express the user's retrieval intention 
and further to accomplish the effective retrieval. 

Third Embodiment 

Fig. 5 is a block diagram showing an arrangement 
of a document retrieval system according to a third 
embodiment of the present invention. In Fig. 5, the doc- 
ument retrieval system comprises document data 501 
being the object of retrieval, a dictionary 502, a field 
word frequency index 503 for storing a frequency of 
occurrence of a dictionary word in a target document at 
every field, a word frequency information extracting 
means 504 for extracting word frequency information 
from the document data 501 and for putting it in the field 
word frequency index 503, a retrieval request inputting 
means 505 for allowing the user to input a retrieval 
request, afield rate inputting means 506 for allowing the 
user to input a rate indicative of the degree of the influ- 
ence of a score of some field of a document on a docu- 
ment score, a field word frequency calculating means 
507 for consulting the field word frequency index 503 in 
terms of a dictionary word included in the retrieval 
request inputted through the retrieval request inputting 
means 505 to obtain a frequency of occurrence of it in 
each document, a field frequency score calculating 
means 508 for calculating a frequency score at every 
field of each document on the basis of the word fre- 
quency acquired in the field word frequency calculating 
means 507, a document score calculating means 509 
for calculating a document score of each document on 
the basis of the output of the field frequency score cal- 



culating means 508 and the input to the field rate input- 
ting means 506, a document ranking means 510 for 
rearranging the documents in the order of score, and a 
retrieval result displaying means 51 1 for displaying the 

5 resultant documents arranged in the order of score. 

Fig. 6 is a flow chart showing a retrieval operation of 
the document retrieval system according to the third 
embodiment of this invention. Previous to the retrieval 
the word frequency information extracting means 504 

w scans the document data 501 to look up the frequency 
of occurrence of a dictionary word included in the dic- 
tionary 502 in each of the documents and outputs it 
together with the total number of documents and the 
number of documents where that word emerges to the 

is field word frequency index 503 where an index is made 
out in advance. 

At a step 601 , through the retrieval request input- 
ting means 505 the user inputs a retrieval request the 
user wants. At a step 602, through the field rate input- 

20 ting means 506 the user inputs an rate Rk of the influ- 
ence of a score of a field Fk (k = 1, 2, .... NF where NF 
designates the total number of fields) on the ranking. 

At a step 603 the field word frequency calculating 
means 507 refers to the field word frequency index 503 

25 to obtain the total number ND of documents and further 
to attain a frequency of occurrence TFijk of a dictionary 

word Wi (i = 1 , 2 NW where NW corresponds to the 

number of dictionary words included in the retrieval 
request), included in the retrieval request inputted 

30 through the retrieval request inputting means 505, in a 
field Fk of a document Dj (j = 1, 2, ND) and the 
number NDik of documents where that word appears in 
the field Fk and further outputs them to the field fre- 
quency score calculating means 508. 

35 At a step 604 the field frequency score calculating 
means 508 calculates a frequency score SFjk repre- 
sentative of the degree of coincidence between the field 
Fk of the document Dj based upon the word frequency 
and the retrieval request according to the following 

40 equation (6) on the basis of the total number ND of doc- 
uments, the number NDik of documents where the word 
Wi appears in the field Fk and the occurrence frequency 
TFijk of the word Wi in the field Fk of the document Dj 
outputted from the field word frequency calculating 

45 means 507. That is, the frequency score based on that 
word is added to the frequency score of the field Fk of 
the document Dj to obtain the frequency score SFjk. 



so SFjk = £ (TFijk x IDFik) (6) 



IDFik = 1 - log (NDik/ND) 

At a step 605 the document score calculating 
means 509 calculates a document score Sj indicative of 
the degree of coincidence between the document Dj 
and the retrieval request according to the following 
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equation (7) on the basis of the frequency score of each 
field outputted from the field frequency score calculating 
means 508 and the rate Rk of the influence of the field 
Fk inputted to the score field rate inputting means 506. 
That is, the addition calculation of the frequency score 
SFjk of the field Fk of the document Dj to the document 
score Sj is made as a function of the field rate Rk. 



Sj = £(SFjk x Rk) (7) 



At a step 606, the document ranking means 510 
rearranges the documents in the order of decreasing 
document score Sj of each document Dj outputted from 
the document score calculating means 509, and at a 
step 607 the retrieval result displaying means 51 1 dis- 
plays to the user as a retrieval result the sorted docu- 
ments given from the output of the document ranking 
means 510. 

As described above, the user can change the rate 
of the score allocation of the retrieval field, and hence it 
is possible to flexibly express the user's retrieval inten- 
tion and further to achieve the effective retrieval. 

Fourth Embodiment 

Fig. 7 is a block diagram showing an arrangement 
of a document retrieval system according to a fourth 
embodiment of the present invention. In Fig. 7, the doc- 
ument retrieval system comprises document data 701 
being the object of retrieval, a dictionary 702, a word fre- 
quency index 703 for retaining a frequency of occur- 
rence of a dictionary word in a target document, a word 
frequency information extracting means 705 for deriving 
word frequency information from the document data 
701 and further for storing it in the word frequency index 
703, a retrieval request inputting means 707 through 
which the user inputs a retrieval request, a word fre- 
quency calculating means 708 for consulting the word 
frequency index 703 to calculate a frequency of occur- 
rence of a dictionary word, included in the retrieval 
request inputted through the retrieval request inputting 
means 707, in a document, a frequency score calculat- 
ing means 709 for calculating a score of each document 
on the basis of the word frequency attained in the word 
frequency calculating means 708, an occurrence word 
number calculating means 710 for consulting the word 
frequency index 703 to find out how many words of 
words included in the retrieval request inputted through 
the retrieval request inputting means 707 appear in the 
document, an occurrence word number score calculat- 
ing means 71 1 for obtaining a score to be added to each 
document on the basis of the number of occurrence 
words attained in the occurrence word number calculat- 
ing means 710. a document score calculating means 
712 for calculating a document score of each document 
on the basis of the outputs of the frequency score calcu- 
lating means 709 and the occurrence word number 



score calculating means 711, a document ranking 
means 713 for rearranging the documents in the order 
of score, and a retrieval result displaying means 714 for 
displaying the resultant documents arranged in the 

5 order of score. 

Fig. 8 is a flow chart showing a retrieval operation of 
the document retrieval system according to the fourth 
embodiment of this invention. Before the retrieval the 
word frequency information extracting means 705 scans 

w the document data 701 to discover a frequency of 
occurrence a dictionary word included in the dictionary 
702 in each document and further outputs the fre- 
quency of occurrence together with the total number of 
documents and the number of documents where that 

is word appears to the word frequency index 703 to make 
out an index. 

At a step 801, through the retrieval request input- 
ting means 707 the user inputs a retrieval request for a 
document the user searches. It is appropriate to input a 

20 plurality of words as the retrieval request or input a sen- 
tence and to derive words from the sentence through 
the additional use of a word extracting means. 

At a step 802 the word frequency calculating means 
708 refers to the word frequency index 703 to obtain the 

25 total number N of documents and further to attain fre- 
quencies of occurrence TFij of a plurality of dictionary 
words Wi (i = 1 , 2, .... NW where NW corresponds to the 
number of dictionary words included in the retrieval 
request), included in the retrieval request inputted 

30 through the retrieval request inputting means 707, in a 
document Dj (j = 1, 2, .... ND) and the number NDi of 
documents where the words Wi appear and further out- 
puts them to the frequency score calculating means 
709. 

35 At a step 803 the frequency score calculating 
means 709 calculates a frequency score SFj indicative 
of the degree of coincidence between the document Dj 
due to the word frequency and the retrieval request 
according to the above-mentioned equation (1) on the 

40 basis of the total number ND of documents, the number 
NDi of documents where the word Wi appears and the 
occurrence frequency TFij of the word Wi in the docu- 
ment Dj. That is, the frequency score based on that 
word is added to the frequency score of the document 

45 Dj to obtain the frequency score SFj. 

At a step 804 the occurrence word number calculat- 
ing means 71 0 compares information of the dictionary 
words appearing in the document Dj already obtained 
before the step 802 with a plurality of words Wi included 

so in the retrieval request inputted through the retrieval 
request inputting means 707, with the number NAj of 
words appearing in the document Dj out of the plurality 
of words Wi being calculated and outputted to the 
occurrence word number score calculating means 711 . 

55 At a step 805 the occurrence word number score 
calculating means 71 1 calculates an occurrence word 
number score SAj on the basis of, of the words included 
in the retrieval request outputted from the occurrence 
word number calculating means 710, the number NAj of 
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words occurring in the document Dj, for example, 
according to the following equation (8). 

SAj = NAj - 1 (8) 

At a step 806, the document score calculating 
means 712 calculates a score Sj indicative of the 
degree of the coincidence between the retrieval request 
and the document Dj according to the following equa- 
tion (9) on the basis of the frequency score SFj the fre- 
quency score calculating means 709 outputs and the 
occurrence word number score SAj the occurrence 
word number score calculating means 71 1 outputs. 

Sj - SFj + SAj x constant (9) 

The preparation of the occurrence word score SAj 
can increase the score of the document more including 
the words the retrieval request has, so that the preferen- 
tial display thereof is practicable. In addition, the degree 
of the preferential display based upon the number of the 
occurrence words becomes variable in a manner that 
the value of the constant changes in the equation (9). 

At a step 807 the document ranking means 713 
rearranges the documents Dj in the order of decreasing 
document score Sj outputted from the document score 
calculating means 712. Further, step 808 the retrieval 
result display means 714 shows as a retrieval result to 
the user the sorted documents obtained from the output 
of the document ranking means 713. 

As described above, in cases where the retrieval 
request includes a plurality of words, it is avoidable that 
a document which includes only one high-frequency 
word is ranked high in the retrieval result, which enables 
the effective retrieval. 

Fifth Embodiment 

Fig. 9 is a block diagram showing an arrangement 
of a document retrieval system according to a fifth 
embodiment of the present invention. In Fig. 9, the doc- 
ument retrieval system document data 901 being the 
object of retrieval, a dictionary 902, a word frequency 
index 903 for storing a frequency of occurrence of a dic- 
tionary word in a target document, a word occurrence 
position index 904 for storing a position of a word 
appearing in the target document, a word frequency 
information extracting means 905 for extracting word 
frequency information from the document data 901 and 
further for storing it in the word frequency index 903, a 
word occurrence position information extracting means 
906 for acquiring word position information from the 
document data 901 and further for retaining it in the 
word occurrence position index 904, a retrieval request 
inputting means 907 through which the user inputs a 
retrieval request, a word frequency calculating means 
908 for consulting the word frequency index 903 to cal- 
culate an occurrence frequency of a dictionary word, 
included in the retrieval request inputted through the 



retrieval request inputting means 907, in a document, a 
frequency score calculating means 909 for obtaining a 
score of each document on the basis of the word fre- 
quency attained in the word frequency calculating 

s means 908, an occurrence position calculating means 
910 for referring to the word occurrence position index 
904 to obtain an occurrence position of a word, included 
in the retrieval request inputted through the retrieval 
request inputting means 907, in the document, a word 

io proximity calculating means 911 for calculating the 
degree of proximity between words on the basis of the 
output of the word occurrence position calculating 
means 910. a proximity score calculating means 912 for 
attaining a score to be added to each document, on the 

rs basis of the output of the word proximity calculating 
means 911, a document score calculating means 913 
for calculating a score of each document on the basis of 
the outputs of the frequency score calculating means 
909 and the proximity score calculating means 912, a 

20 document ranking means 914 for rearranging the docu- 
ments in the order of score, and a retrieval result dis- 
playing means 915 for displaying the resultant 
documents arranged in the order of score. 

Fig. 10 is a flow chart showing a retrieval operation 

25 of the fifth embodiment of this invention. Before the 
retrieval, the word frequency information extracting 
means 905 scans the document data 901 to look up a 
frequency of occurrence of a dictionary word of the dic- 
tionary 902 in each document to output it together with 

30 the total number of documents and the number of docu- 
ments where that word takes place to the word fre- 
quency index 903, whereas the word occurrence 
position information extracting means 906 discovers the 
occurrence position of the dictionary word in each doc- 

35 ument to output it to the word occurrence position index 
904 so that an index is made out. 

At a step 1001 , through the retrieval request input- 
ting means 907 the user inputs a plurality of words as a 
retrieval request for the target document. It is also 

40 appropriate that the user inputs a sentence as the 
retrieval request and to derive words from the sentence 
through the use of an additionally provided word extract- 
ing means. 

At a step 1002 the word frequency calculating 
45 means 908 refers to the word frequency index 903 to 
find out the total number ND of documents and further 
to know a frequency of occurrence TFij of a dictionary 

word Wi (i = 1 , 2 NW where NW corresponds to the 

number of dictionary words included in the retrieval 
so request), included in the retrieval request inputted 
through the retrieval request inputting means 907, in a 

document Dj Q = 1,2 ND) and the number NDi of 

documents where that words Wi appear and further out- 
puts them to the frequency score calculating means 
55 909. 

At a step 1 003 the word occurrence position calcu- 
lating means 910 refers to the word occurrence position 
index 904 to acquire all the occurrence positions of the 
plurality of words Wi, inputted through the retrieval 
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request inputting means 907, in the document Dj to out- 
put them to the word proximity calculating means 91 1 . 
At a step 1004 the frequency score calculating means 
909 calculates a frequency score SFj indicative of the 
degree of coincidence between the document Dj based 
upon the word frequency and the retrieval request 
according to the above-mentioned equation (1) on the 
basis of the total number ND of documents, the number 
NDi of documents where the words Wi appear, and the 
occurrence frequency TFij of the words Wi in the docu- 
ment Dj. That is. the frequency score based on that 
word is added to the frequency score of the document 
Dj, thus calculating the frequency score SFj. 

At a step 1005 the word proximity calculating 
means 91 1 calculates a distance DSTjk between two 
words in terms of combinations Pk (k = 1, 2, .... NP 
where NP represents the number of combinations of all 
the occurrence positions of different words) of all the 
occurrence positions of different words on the basis of 
the occurrence position of each word Wi in the docu- 
ment Dj outputted from the word occurrence position 
calculating means 910 and the word length thereof, and 
at a step 1006 it calculates a word proximity NEjk from 
the DSTjk. For example, the word proximity NEjk can be 
given by the following equation (9). 

NEjk = 1/(DSTjk+ 1) (10) 

Incidentally, since obtaining the degree of the word 
proximity of all the combinations requires a large calcu- 
lation cost, it is possible that a threshold d is set so that 
the calculation is made only for the combinations of the 
occurrence positions which have a distance DSTjk 
below d or that the user limits the word pairs undergoing 
the calculation of the proximity. 

At a step 1007 the proximity score calculating 
means 912 calculates a proximity score SNj of each 
document Dj according to the following equation (1 1) as 
a function of the word proximity NEjk being the output of 
the word proximity calculating means 911. More specif- 
ically, the word proximity NEjk calculated is added to the 
proximity score of the document Dj, thereby attaining 
the proximity score SNj. 



SNj = £(NEjk) (11) 

k 



At a step 1008 the document score calculating 
means 913 calculates a score Sj, i.e., the degree of 
coincidence between the retrieval request and the doc- 
ument Dj according to the following equation (12) on the 
basis of the frequency score SFj being the output of the 
frequency score calculating means 909 and the proxim- 
ity score SNj being the output of the proximity score cal- 
culating means 912. 

Sj = SFj + SNj x constant (12) 



Thus, the preparation for the proximity score SNj 
can raise the score of the document where different 
words included in the retrieval request appear in close 
relation to each other and further allows the preferential 
5 display In addition, the change of the value of the con- 
stant in the above-mentioned equation (12) permits of 
the variation of the preferential display based upon the 
word proximity degree. 

At a step 1009 the document ranking means 914 
10 rearranges the documents in the order of decreasing 
document score of each document Dj outputted from 
the document score calculating means 913. Further, at 
a step 1010 the retrieval result displaying means 915 
shows as the retrieval result to the user the sorted doe- 
rs uments obtained from the output of the document rank- 
ing means 914. 

With the above-described arrangement, in cases 
where it is no use making the retrieval request unless a 
plurality of words included in the retrieval request occur 
20 in close relation to each other, impropriety that unnec- 
essary documents assume a higher rank is avoidable, 
thus accomplishing the effective retrieval. 

Sixth Embodiment 

25 4. 

Fig. 1 1 is a block diagram showing an arrangement 
of a document retrieval system according to at sixth 
embodiment of the present invention. In Fig. 11^the 
document retrieval system is composed of document 

30 data 1401 being an object of the retrieval, a dictionary 
1402. a word frequency index 1403 for storing a fre- 
quency of occurrence of a dictionary word in a target 
document, a word cooccurrence index 1404 for storing 
word cooccurrence information appearing in the target 

35 document, a word frequency information extracting 
means 1 405 for extracting word frequency information 
from the document data 1 401 and further for putting it in 
the word frequency index 1403, a word cooccurrence 
information extracting means 1 406 for extracting word 

40 cooccurrence information from the document data 1 401 
and further for putting it in the word cooccurrence index 
1404, a primary retrieval request inputting means 1407 
for allowing the user to input a retrieval request the user 
attaches importance to, a secondary retrieval request 

45 inputting means 1408 for allowing the user to input a 
retrieval request the user attaches lower importance to 
as compared with the primary retrieval request, a word 
frequency calculating means 1409 for consulting the 
word frequency index 1403 to attain a frequency of 

so occurrence of dictionary words, included in the retrieval 
requests inputted through the primary retrieval request 
inputting means 1407 and the secondary retrieval 
request inputting means 1408, in a document, a fre- 
quency score calculating means 1410 for calculating a 

55 frequency score of each document on the basis of the 
word occurrence frequency attained in the word fre- 
quency calculating means 1409, a word cooccurrence 
information extracting means 1411 for extracting word 
cooccurrence information from the retrieval requests 
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inputted through the primary retrieval request inputting 
means 1407 and the secondary retrieval request input- 
ting means 1 408, a word cooccurrence relation check- 
ing means 1412 for referring to the contents of the word 
cooccurrence index 1 404 to obtain the number of word 
cooccurrence relations included in the retrieval request 
outputted from the word cooccurrence information 
extracting means 1411 and appearing in each docu- 
ment, a cooccurrence score calculating means 1413 for 
obtaining a cooccurrence score of each document on 
the basis of the number of word cooccurrence relations 
attained by the word cooccurrence relation checking 
means 1412 and appearing in common in the retrieval 
request and the document, a document score calculat- 
ing means 1414 for calculating the final score for each 
document on the basis of the output of the frequency 
score calculating means 1410 and the output of the 
cooccurrence score calculating means 1413. a docu- 
ment ranking means 1 415 for rearranging documents in 
the order of score, and a retrieval result displaying 
means 1416 for displaying the resultant documents 
arranged in the order of score. 

Figs. 12 to 15 are flow charts showing a retrieval 
procedure in the document retrieval system according 
to the sixth embodiment of this invention. Prior to the 
retrieval, the word frequency information extracting 
means 1405 scans the document data 1401 to look up 
a frequency of occurrence of a dictionary word included 
in the dictionary 1402 in each document and outputs the 
occurrence frequency together with the total number of 
documents, the number of documents where that word 
appears to the word frequency index 1403, while the 
word cooccurrence information extracting means 1406 
scans the document data 1401 to get word cooccur- 
rence information in each document and outputs it to 
the word cooccurrence index 1404, thereby making an 
index out in advance. As a method of attaining the word 
cooccurrence information, for example there is a way of 
deciding that a pair of words appearing in the same sen- 
tence are in a cooccurrence relation to each other and 
of extracting them or a way of carrying out a morpheme 
analysis to extract a pair of words which are in NP-NP. 
subject-predicate or object-predicate relation. 

At a step 1501 the user uses the primary retrieval 
request inputting means 1407 to input a primary 
retrieval request for a document the user wants to 
search, and to which the user attaches importance. In 
addition, at a step 1502 the user uses the secondary 
retrieval request inputting means 1408 to input a sec- 
ondary retrieval request to which the user attaches less 
importance as compared with the primary retrieval 
request 

At a step 1503 the word frequency calculating 
means 1409 refers to the word frequency index 1403 to 
obtain the total number ND of documents and further to 
attain a frequency of occurrence TFij of a dictionary 
word Wi (i = 1 . 2, .... NW where NW corresponds to the 
number of dictionary words included in the retrieval 
request), included in the retrieval requests inputted 



through the primary retrieval request inputting means 
1407 and the secondary retrieval request inputting 

means 1408, in a document Dj (j = 1 , 2 ND) and the 

number NDi of documents where that word appears. At 

5 a step 1 504 the word frequency calculating means 1 409 
selects a weighting parameter WTi on the basis of 
whether the word Wi is included in the primary retrieval 
request or in the secondary retrieval request and further 
outputs it to the frequency score calculating means 

w 1410. 

At a step 1505 the frequency score calculating 
means 1410 calculates a frequency score SFj indicative 
of the degree of coincidence between the document Dj 
based upon the word frequency and the retrieval 

is request according to the above-mentioned equation (5) 
on the basis of the total number ND of documents, the 
number NDi of documents where the word Wi appears, 
the occurrence frequency TFij of the word Wi in the doc- 
ument Dj, and the weighting parameter WTi for the word 

20 Wi the word frequency calculating means 1409 gives 
thereto and outputs the frequency score SFj to the doc- 
ument score calculating means 1414. That is, the fre- 
quency score due to that word is added to the frequency 
score of the document Dj. 

25 At a step 1 506 the word cooccurrence information 
extracting means 141 1 extracts a primary cooccurrence 
relation Csk (k = 1, 2, .... NCs where NCs denotes the 
number of word cooccurrence relations included in the 
primary retrieval request) from the primary retrieval 

30 request inputted through the primary retrieval request 
inputting means 1 407 according to the same way as the 
index production, and outputs the extracted primary 
cooccurrence relation Csk to the word cooccurrence 
relation checking means 1412. 

35 At a step 1507 the word cooccurrence relation 
checking means 1412 refers to the word cooccurrence 
index 1404 to calculate the number NCsj of word cooc- 
currence relations of the word cooccurrence relations 
appearing in the document Dj which coincide with the 

40 primary cooccurrence relation Csk attained in the word 
cooccurrence information extracting means 1411, and 
outputs the resultant NCsj to the cooccurrence score 
calculating means 1413. 

At a step 1508 the word cooccurrence information 

45 extracting means 1411 extracts a secondary cooccur- 
rence relation Cfm (m = 1 , 2, .... NCf where NCf denotes 
the number of word cooccurrence relations included in 
the secondary retrieval request) from the secondary 
retrieval request inputted through the secondary 

so retrieval request inputting means 1408 according to the 
same method as the index production, and outputs the 
secondary cooccurrence relation Cfm to the word cooc- 
currence relation checking means 1412. 

At a step 1509 the word cooccurrence relation 

55 checking means 1412 refers to the word cooccurrence 
index 1 404 to calculate the number NCfj of word cooc- 
currence relations of the word cooccurrence relations 
appearing in the document Dj which is coincident with 
the secondary cooccurrence relation Cfm obtained by 
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the word cooccurrence information extracting means 
1411. and outputs the calculated NCfj to the cooccur- 
rence score calculating means 1413. 

At a step 1510 the cooccurrence score calculating 
means 1413 calculates a cooccurrence SCj of the doc- 
ument Dj according to the following equation (13) and 
outputs it to the document score calculating means 
1414. 

SCj = NCsj x (NCf + 1) + NCfj (13) 

At a step 1511 the document score calculating 
means 1414 calculates a difference SR between the 
maximum and minimum values of the frequency score 
according to the following equation (14). 

SR = Max (SFj) - Min (SFj) (14) 

At a step 1512 the document score calculating 
means 1414 calculates a document score Sj represent- 
ative of the degree of coincidence between the docu- 
ment Dj and the retrieval request according to the 
following equation (15) on the basis of the frequency 
score outputted from the frequency score calculating 
means 1410 and the cooccurrence score outputted 
from the cooccurrence score calculating means 1413. 

Sj = SFj + SCj x SR (15) 

At a step 1513 the document ranking means 1415 
rearranges the documents in the order to decreasing 
value of the document score Sj of each document Dj 
outputted from the document score calculating means 
1414, and a step 1514 the retrieval result displaying 
means 1416 displays as the retrieval result to the user 
the sorted documents obtained from the output of the 
document ranking means 1415. 

As described above, this system receives the pri- 
mary retrieval request and the secondary retrieval 
request which differ in importance from each other and, 
as the criterion for the decision of the degree of coinci- 
dence between the retrieval request and the document, 
makes the precedence in the order of primary cooccur- 
rence relation > secondary cooccurrence relation > pri- 
mary word frequency > secondary word frequency, thus 
displaying the document closer to the user's retrieval 
intention as a more significant document in the retrieval 
result. 

Seventh Embodiment 

Fig. 16 is a block diagram showing an arrangement 
of a document retrieval system according to a seventh 
embodiment of the present invention. In Fig. 16, the 
document retrieval system comprises document data 
1901 undergoing the retrieval, a dictionary 1902, afield 
word frequency index 1903 for storing a frequency of 
occurrence of a dictionary word in a target document at 
every field, a field word cooccurrence index 1904 for 



storing word cooccurrence information appearing in the 
target document at every field, a word frequency infor- 
mation extracting means 1905 for extracting word fre- 
quency information from the document data 1901 to put 

5 the word frequency information in the field word fre- 
quency index 1903, a word cooccurrence information 
extracting means 1906 for extracting word cooccur- 
rence information from the document data 1901 to store 
the word coccurrence information in the field word cooc- 

70 currence index 1904, a retrieval request inputting 
means 1 907 through which the user inputs a retrieval 
request, a field word frequency calculating means 1908 
for consulting the field word frequency index 1903 to 
find out a frequency of occurrence of a dictionary word 

T 5 included in the retrieval request inputted through the 
retrieval request inputting means 1 907 at every field in a 
document, a field frequency score calculating means 
1909 for obtaining a frequency score at every field of 
each document on the basis of word frequency obtained 

20 in the field word frequency calculating means 1908, a 
word cooccurrence information extracting means 1910 
for extracting word cooccurrence information from the 
retrieval request inputted through the retrieval request 
inputting means 1907, a field word cooccurrence rela- 
ys tion checking means 191 1 for referring to the contents 
of the field word cooccurrence index 1 904 to find out the 
number of word cooccurrence relations included in the 
retrieval request outputted from the word cooccurrence 
information extracting means 1901 and appearing in a 

30 field of each document, a field cooccurrence score cal- 
culating means 1912 for calculating a cooccurrence 
score at every field of each document on the basis of 
the number of word cooccurrence relations appearing in 
common in a field of each document and the retrieval 

35 request which is obtained in the field word cooccurrence 
relation checking means 1911, a field rate inputting 
means 1913 through which the user inputs a rate repre- 
sentative of the degree of influence of a score of each 
field on the ranking of a document, a document score 

40 calculating means 1914 for calculating a final score for 
each document on the basis of the output of the field fre- 
quency score calculating means 1909, the output of the 
field cooccurrence score calculating means 1912 and 
the output of the field rate inputting means 1913, a doc- 

45 ument ranking means 1915 for rearranging documents 
in the order of score, and a retrieval result displaying 
means 1916 for displaying the resultant documents 
arranged in the order of score. 

Figs. 17 to 20 are flow charts showing a retrieval 

so procedure in the document retrieval system according 
to the seventh embodiment of this invention. Prior to the 
retrieval, the word frequency information extracting 
means 1905 scans the document data 1901 to look up 
a frequency of occurrence of a dictionary word included 

55 in the dictionary 1902 at every field in each document 
and outputs the occurrence frequency together with the 
total number of documents and the number of docu- 
ments where that word appears to the field word fre- 
quency index 1903, whereas the word concurrence 
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information extracting means 1906 scans the document 
data 1901 to obtain word cooccurrence information at 
every field in each document and outputs the word 
cooccurrence information to the field word cooccur- 
rence index 1904, thus making an index out. As a 
method of attaining the word cooccurrence information, 
for example there is a way of deciding that a pair of 
words appearing in the same sentence are in a cooccur- 
rence relation to each other and of extracting them or a 
way of carrying out a morpheme analysis to extract a 
pair of words which are in NP-NP, subject-predicate or 
object-predicate relation. 

At a step 2001, through the retrieval request input- 
ting means 1907 the user inputs a retrieval request for a 
document the user searches. In addition, at a step 
2002, the user uses the field rate inputting means 1913 
to input a rate Rm of influence of a score of a field Fm 
(m s 1 , 2, .... NF where NF designates the total number 
of fields) on the ranking. 

At a step 2003 the field word frequency calculating 
means 1908 refers to the field word frequency index 
1903 to find out the total number ND of documents and 
calculates a frequency of occurrence TFijm of the dic- 
tionary word Wi (i = 1.2. .... NW where NW corresponds 
to the number of dictionary words included in the 
retrieval request) included in the retrieval request input- 
ted through the retrieval request inputting means 1 907 
in the field Fm of a document Dj (j = 1 . 2 ND) and fur- 
ther calculates the number NDim of documents in which 
that word appears in the field Fm, and outputs them to 
the field frequency score calculating means 1909. 

At a step 2004 the field frequency score calculating 
means 1909 calculates a frequency score SFjm indica- 
tive of the degree of coincidence between the field Fm 
of the document Dj based upon the word frequency and 
the retrieval request according to the above-mentioned 
equation (6) on the basis of the total number ND of doc- 
uments, the number NDim of documents where the 
word Wi appears in the field Fm. and the occurrence fre- 
quency TFijm of the word Wi in the field Fm of the doc- 
ument Dj outputted from the field word frequency 
calculating means 1908. and outputs the frequency 
score SFjm to the document score calculating means 
1914. In this case, the frequency score based on the 
word frequency is added to the frequency score of the 
field Fm of the document Dj. 

At a step 2005 the word cooccurrence information 
extracting means 1 91 0 extracts a cooccurrence relation 
Ck (k = 1. 2, .... NC where NC depicts the number of 
word cooccurrence relations included in the retrieval 
request) from the retrieval request inputted through the 
retrieval request inputting means 1907 according to the 
same method as the index production, and outputs the 
cooccurrence relation Ck to the field word cooccurrence 
relation checking means 1911. 

At a step 2006, the field word cooccurrence relation 
checking means 191 1 refers to the field word cooccur- 
rence index 1904 to calculate the number NCjm of word 
cooccurrence relations of the word cooccurrence rela- 



tions appearing in the field Fm of the document Dj which 
are coincident with the word cooccurrence relation Ck 
attained by the word cooccurrence information extract- 
ing means 1910, and outputs the number NCjm of word 

5 cooccurrence relations coinciding with the word cooc- 
currence relation Ck to the field cooccurrence score cal- 
culating means 1912. 

At a step 2007 the field cooccurrnce score calculat- 
ing means 1912 calculates a cooccurrence score SCjm 

w of the field Fm of the document Dj according to the fol- 
lowing equation (16) and outputs the cooccurrence 
score SCjm to the document score calculating means 
1914. 

15 SCjm = NCjm (16) 

At a step 2008 the document score calculating 
means 1914 calculates a difference SR between the 
maximum value and the minimum value f the field fre- 
20 quency score according to the following equation (17). 

SR = Max (SFjm) - Min (SFjm) (1 7) 

At a step 2009 the document score calculating 
25 means 1914 calculates a document score Sj indicative 
of the degree of coincidence between the document Dj 
and the retrieval request according to the following 
equation (18) on the basis of the field frequency score 
SFjm of each field outputted from the field frequency 
30 score calculating means 1 909, the cooccurrence score 
SCjm of each field outputted from the field cooccur- 
rence score calculating means 1912 and the score allo- 
cation rate Rm inputted through the field rate inputting 
means 1913. 

35 

Sj = £((SFjm + SCjm x SR) x Rm) (18) 

m 

40 

At a step 2010 the document ranking means 1915 
rearranges the documents in the order of decreasing 
document score Sj of each document Dj outputted from 
the document score calculating means 1914, and at a 

45 step 2011 the retrieval result displaying means 1916 
displays as the retrieval result to the user the sorted 
documents obtained from the output of the document 
ranking means 1915. 

As described above, the user can change the rate 

so of score allocation of the target field, and hence it is pos- 
sible to flexibly express the user's retrieval intention and 
further to achieve the effective retrieval. 

Eighth Embodiment 

55 

Fig. 21 is a block diagram showing an arrangement 
of a document retrieval system according to an eighth 
embodiment of the present invention. In Fig. 21, the 
document retrieval system comprises document data 
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2401 undergoing the retrieval, a dictionary 2402, a word 
frequency index 2403 for storing a frequency of occur- 
rence of a dictionary word in a target document, a word 
cooccurrence index 2404 for storing word cooccurrence 
information occurring in the target document, a word 5 
frequency information extracting means 2405 for 
extracting word frequency information from the docu- 
ment data 2401 to store it in the word frequency index 
2403, a word cooccurrence information extracting 
means 2406 for extracting word cooccurrence informa- w 
tion from the document data 2401 to put it in the word 
cooccurrenc index 2404, a retrieval request inputting 
means 2407 through which the user inputs a retrieval 
request, a word frequency calculating means 2408 for 
consulting the word frequency index 2403 to calculate a 75 
frequency of occurrence of a dictionary word, included 
in the retrieval request inputted through the retrieval 
request inputting means 2407, in a document, a fre- 
quency score calculating means 2409 for obtaining a 
frequency score of each document on the basis of the 20 
word frequency obtained by the word frequency calcu- 
lating means 2408, an occurrence word number calcu- 
lating means 2410 for consulting the word frequency 
index 2403 to obtain the number of dictionary words 
included in the retrieval request inputted through the 25 
retrieval request inputting means 2407 and appearing in 
each document, an occurrence word number score cal- 
culating means 241 1 for calculating an occurrence word 
number score on the basis of the number of occurrence 
words obtained by the occurrence word number calcu- 30 
lating means 2410, a word cooccurrence information 
extracting means 2412 for extracting word cooccur- 
rence information from the retrieval request inputted 
through the retrieval request inputting means 2407, a 
word cooccurrence relation checking means 2413 for 35 
referring to the contents of the word cooccurrence index 
2404 to calculate the number of word cooccurrence 
relations of the word cooccurrence relations of the 
retrieval request outputted from the word cooccurrence 
information extracting means 2412 which appear in 40 
each document, a cooccurrence score calculating 
means 241 4 for obtaining a cooccurrence score of each 
document on the basis of the number of word cooccur- 
rence relations occurring in common in the retrieval 
request and the document which is obtained by the 45 
word cooccurrence relation checking means 2413, a 
document score calculating means 2415 for calculating 
a final score of each document on the basis of the out- 
put of the frequency score calculating means 2409, the 
output of the occurrence word number score calculating 50 
means 241 1 and the output of the cooccurrence score 
calculating means 2415, a document ranking means 
2416 for rearranging the documents in order of score, 
and a retrieval result displaying means 241 7 for display- 
ing the resultant documents arranged in order of score. 55 

Figs. 22 to 26 are flow charts showing a retrieval 
procedure in the document retrieval request according 
to the eighth embodiment of this invention. Prior to the 
retrieval, the word frequency information extracting 



means 2405 scans the document data 2401 to find out 
a frequency of occurrence of a dictionary word, included 
in the dictionary 2402, in each document and outputs 
the occurrence frequency together with the total number 
of documents, the number of documents where the 
word appears to the word frequency index 2403, 
whereas the word cooccurrence information extracting 
means 2406 scans the document data 2401 to find out 
word cooccurrence information in each document and 
outputs it to the word cooccurrence index 2404, thus 
make an index out. As a method of attaining the word - 
cooccurrence information, for example there is a way of 
deciding that a pair of words appearing in the same sen- 
tence are in a cooccurrence relation to each other and , 
of extracting them or a way of carrying out a morpheme 
analysis to extract a pair of words which are in NP-NP, 
subject -predicate or object-predicate relation. 

At a step 2501 the user uses the retrieval request 
inputting means 2407 to input a retrieval request for a 
document the user wants to search. At a step 2502 the ? 
word frequency calculating means 2408 refers to the 
word frequency index 2403 to know the total number ND 
of documents and further to attain a frequency of occur- 
rence TFij of a dictionary word Wi (i = 1 , 2 NW where 

NW corresponds to the number of dictionary .words r, 

included in the retrieval request), included inj the 7 

retrieval request inputted through the retrieval request 

inputting means 2407, in a document Dj (j = 1 , 2, ND) 

and further to obtain the number NDi of documents 

where that words Wi appear and further outputs them to r 

the frequency score calculating means 2409. ■ 

At a step 2503 the frequency score calculating - -4. 

means 2409 calculates a frequency score SFj indicative 
of the degree of coincidence between the document 
due to the word frequency and the retrieval request 
according to the above-mentioned equation (1) on the 
basis of the total number ND of documents, the number 
NDi of documents where the word Wi appears and the 
occurrence frequency TFij of the word Wi in the docu- 
ment Dj. In this case, the frequency score based on the 
word frequency is added to the frequency score of the 
document Dj. 

At a step 2504 the occurrence word number calcu- 
lating means 2410 refers to the word frequency index 
2403 to calculate the number NAj of words of the dic- 
tionary words Wi included in the retrieval request input- 
ted through the retrieval request inputting means 2407 
which also occur in the document Dj, and outputs the 
number NAj to the occurrence word number score cal- 
culating means 2411. 

At a step 2505 the occurrence word number score 
calculating means 241 1 calculates an occurrence word 
number score according to the above-mentioned equa- 
tion (8) on the basis of the number NAj of occurrence 
words the occurrence word number calculating means 
2410 gives, and outputs the occurrence word number 
score to the document score calculating means 2415. 

At a step 2506 the word cooccurrence information 
extracting means 2412 extracts a cooccurrence relation 
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Ck (k s 1 , 2 NC where NC depicts the number of 

word cooccurrence relations included in the retrieval 
request) from the retrieval request inputted through the 
retrieval request inputting means 2407 through the use 
of a method similar to that for the index production, and 5 
outputs the cooccurrence relation Ck to the word cooc- 
currence relation checking means 2413. 

At a step 2507 the word cooccurrence relation 
checking means 2413 refers to the word cooccurrence 
index 2404 to find out the document where each word 10 
cooccurrence relation Ck obtained by the word cooccur- 
rence information extracting means 2404 appears, and 
calculates the number NCj of word cooccurrence rela- 
tions of the word cooccurrence relations Ck and outputs 
the resultant to the cooccurrence score calculating 75 
means 2414. 

At a step 2508 the cooccurrence score calculating 
means 241 4 calculates a cooccurrence score SCj of the 
document Dj according to the above-mentioned equa- 
tion (3) and outputs the cooccurrence score SCj to the 20 
document score calculating means 2415. At a step 
2509 the document score calculating means 2415 cal- 
culates a difference SR between the maximum and min- 
imum values of the frequency score according to the 
above-mentioned equation (14). ss 

At a step 2510 the document score calculating 
means 2415 calculates a document score Sj represent- 
ative of the degree of coincidence between the docu- 
ment Dj and the retrieval request according to the 
following equation (19) on the basis of the frequency 30 
score SFj being the output of the frequency score calcu- 
lating means 2409, the occurrence word number score 
SAj being the output of the occurrence word number 
score calculating means 2411 and the cooccurrence 
score SCj being the output of the cooccurrence score 35 
calculating means 2414. 

Sj = SFj + (SAj + SCj x NW) x SR (19) 

At a step 2511 the document ranking means 2416 40 
rearranges the documents in the order of decreasing 
document score Sj of each document Dj outputted from 
the document score calculating means 2415, and at a 
step 2512 the retrieval result displaying means 2417 
displays as the retrieval result to the user the sorted as 
documents obtained from the output of the document 
ranking means 2416. 

As described above, as a criterion for deciding the 
degree of coincidence between the document and the 
retrieval request, in addition to the word frequency, the so 
cooccurrence relation and the number of occurrence 
words are taken, so that the precedence is made in 
order of cooccurrence relation > occurrence word 
number > word frequency, with the result that the docu- 
ment closer to the user's retrieval intention can be dis- ss 
played at a high rank in the retrieval result, thus 
accomplishing the retrieval with a high accuracy and 
efficiency. 

As described before, in the document retrieval sys- 



tem according to this invention, the index has the word 
cooccurrence information in the target document and 
the word cooccurrence relation checking means is pro- 
vided to check whether or not the word cooccurrence 
relation included in the retrieval request appears in the 
target document, and the index information associated 
with each field of the target document is prepared and 
the field rate inputting means is provided so that the 
user can specify the l ate of the field influencing on the 
ranking, and further the plurality of retrieval request 
inputting means are provided to input a plurality of 
retrieval requests having difference priorities, and the 
occurrence word number calculating means is provided 
to calculate the number of words of a plurality of words 
of the retrieval request included in the target document, 
and the index has the word occurrence position infor- 
mation in the target document and the word proximity 
calculating means is provided to check whether or not 
the occurrence positions of a plurality of words of the 
retrieval request are adjacent to each other or relatively 
close to each other. Accordingly, it is possible to flexibly 
receive the user's request and to carry out the retrieval 
and ranking. 

Furthermore, a document retrieval system is 
equipped with indexes including the word occurrence 
frequency and the word cooccurrence information in the 
target document at every field, the field rate inputting 
means through which the user can specify the field rate 
of influence on the ranking of the target document and 
the field word cooccurrence relation checking means for 
checking whether or not the word cooccurrence relation 
included in the retrieval request appears in the target 
document. Still further, a document retrieval system 
comprises the indexes including the word occurrence 
frequency and the word cooccurrence information in the 
target document, the occurrence word number calculat- 
ing means for calculating how many of a plurality of 
words included in the retrieval request appear in the tar- 
get document, and the word cooccurrence relation 
checking means for checking whether or not the word 
cooccurrence relation included in the retrieval request 
appears in the target document. These arrangements 
allow the flexible acceptance of the retrieval request 
from the user and the execution of the retrieving and 
ranking operations. 

Thus, it is possible to produce the retrieval result 
with a high accuracy but with less refuse and further to 
shorten the retrieval time as a whole, for example, by 
narrowing down the resultant documents 

It should be understood that the foregoing relates to 
only preferred embodiments of the present invention, 
and that it is intended to cover all changes and modifica- 
tions of the embodiments of the invention herein used 
for the purpose of the disclosure, which do not consti- 
tute departures from the spirit and scope of the inven- 
tion. 

A document retrieval system for searching a docu- 
ment coinciding with a retrieval request the user inputs 
and further ranking the document in accordance with 
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4. A document retrieval system which searches a tar- 
get document to be retrieved in response to a 
retrieval request and ranks retrieval results, com- 
prising an occurrence word number calculating 

s means for calculating the number of words of a plu- 

rality of words of said retrieval request which 
appear in said target document, so that in cases 
where said plurality of words included in said 
retrieval request simultaneously appear in said tar- 

10 get document, a score given to said target docu-. 
ment retrieved is increased and said target 
document is displayed preferentially. 

5. A document retrieval system which searches a tar- 
15 get document to be retrieved in response to a 

retrieval request and ranks retrieval results, com- 
prising: 

an index including a frequency of occurrence of 
20 a word in said target document and an occur- 



35 

the degree of coincidence between the document and 
the retrieval request. In the document retrieval system, 
a word frequency calculating section finds out the 
number of documents where a word appears, a fre- 
quency of occurrence of the word in a document and 
obtains a weighting parameter for the word, and a fre- 
quency score calculating section obtains a frequency 
score on the basis of the output of the word frequency 
calculating section. In addition, a word cooccurrence 
relation checking section checks word cooccurrence 
relations of the retrieval request and the document, and 
a cooccurrence score calculating section calculates a 
cooccurrence score from the degree of coincidence 
therebetween. A document score calculating section 
calculates a document score on the basis of the fre- 
quency score and the cooccurrence score. The docu- 
ments are ranked in order of document score and 
displayed to the user. 

Claims 

1. A document retrieval system which searches a tar- 
get document to be retrieved in response to a 
retrieval request and ranks retrieval results, com- 
prising: 



2. A document retrieval system which searches a tar- 
get document to be retrieved in response to a 
retrieval request and ranks retrieval results, com- 45 
prising a plurality of retrieval request inputting 
means so that the user inputs a plurality of retrieval 
requests having different. 

3. A document retrieval system which searches a tar- so 
get document to be retrieved in response to a 
retrieval request and ranks a retrieval result, said 
system retaining index information for each of a plu- 
rality of fields of said target document and compris- 
ing a field rate inputting means for allowing the user 55 
to specify said rate of a field influencing on the rank- 
ing of said retrieval result, so that the user is 
allowed to specify said rate of influencing on the 
ranking of said retrieval result at every field. 



rence position of said word; and 
a word proximity calculating means for calculat- 
ing a degree of proximity of occurrence posi- 
tions of a plurality of words of said retrieval 
request in said target document so that a score 
to be given to said target document retrieved is 
increased in accordance with the degree- of 
proximity and said target document is -dis- 
played preferentially. ;* 

A document retrieval system which searches a tar- 
get document to be retrieved in response to a 
retrieval request and ranks retrieval results, com- 
prising: 

a word frequency index for storing a frequency 
of occurrence of a dictionary word in said target 
document; 

a word cooccurrence index for storing word 
cooccurrence information appearing in said tar- 
get document; 

word frequency information extracting means 
for extracting word frequency information from 
document data to be retrieved to store it in said 
word frequency index; 

word cooccurrence information extracting 
means for extracting word cooccurrence infor- 
mation from said document data to store it in 
said word cooccurrence index; 
retrieval request inputting means through 
which the user inputs said retrieval request; 
word frequency calculating means for consult- 
ing said word frequency index to obtain an 
occurrence frequency of a dictionary word, 
included in said retrieval request inputted 
through said retrieval request inputting means, 
in a document of said document data; 
frequency score calculating means for calculat- 
ing a frequency score of said document indica- 



an index including a frequency of occurrence of 
a word and information about a word cooccur- 
rence in said target document; 
a plurality of retrieval request inputting means 30 
through which the user inputs a plurality of 6. 
retrieval requests having different precedence; 
and 

word cooccurrence relation checking means for 
checking whether or not a word cooccurrence 35 
relation included in said retrieval request 
appears in said target document. 

wherein a score to be given to said tar- 
get document where said word cooccurrence 
relation arises is increased and said target doc- 40 
ument is displayed preferentially. 
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tive of a degree of coincidence between said 
retrieval request and said document on the 
basis of said word occurrence frequency 
obtained through said word frequency calculat- 
ing means; s 
word cooccurrence information extracting 
means for extracting word cooccurrence infor- 
mation from said retrieval request; 
word cooccurrence relation checking means for 
referring to said word cooccurrence index to 10 
find out how many word cooccurrence relations 
included in said retrieval request and outputted 
from said word cooccurrence information 
extracting means appear in said document; 
cooccurrence score calculating means for cal- is 
culating a cooccurrence score of said docu- 
ment on the basis of a quantity of said word 
cooccurrence relation appearing in common in 8. 
said retrieval request and said document; 
document score calculating means for calculat- 20 
ing a document score on the basis of the output 
of said frequency score calculating means and 
the output of said cooccurrence score calculat- 
ing means; 

document ranking means for rearranging said 25 
target documents being retrieval results in the 
order of document score obtained by said doc- 
ument score calculating means; and 
retrieval result displaying means for displaying 
said retrieval results ranked. 30 

7. A document retrieval system which searches a tar- 
get document to be retrieved in response to a 
retrieval request and ranks retrieval results, com- 
prising: 35 

a word frequency index for storing a frequency 
of occurrence of a dictionary word in said target 
document; 

word frequency information extracting means 40 
for extracting word frequency information from 
document data to be retrieved to store it in said 
word frequency index; 

primary retrieval request inputting means for 
allowing the user to input a first retrieval 45 
request to be dealt with preferentially; 
secondary retrieval request inputting means for 
allowing the user to input a second retrieval 
request having a lower precedence than that of 
said first retrieval request; so 
word frequency calculating means for consult- 
ing said word frequency index to obtain a fre- 
quency of occurrence of a dictionary word, 
included in said first and second retrieval 
requests, in a document of said document 55 
data; 

frequency score calculating means for calculat- 
ing a frequency score of said document indica- 
tive of a degree of coincidence between said 



document and one of said first and second 
retrieval requests on the basis of said word 
occurrence frequency obtained in said word 
frequency calculating means; 
document score calculating means for calculat- 
ing a document score of said document indica- 
tive of said document and one of said first and 
second retrieval requests on the basis of said 
frequency score outputted from said frequency 
score calculating means; 
document ranking means for rearranging said 
target documents being retrieval results in the 
order of document score obtained by said doc- 
ument score calculating means; and 
retrieval result displaying means for displaying 
said retrieval results ranked. 

A document retrieval system which searches a tar- 
get document to be retrieved in response to a 
retrieval request and ranks retrieval results, com- 
prising: 

a field word frequency index for storing a fre- 
quency of occurrence of a dictionary word in 
said target document at every field; 
word frequency information extracting means 
for extracting word frequency information from 
document data to be retrieved and for putting it 
in said field word frequency index; 
retrieval request inputting means for allowing 
the user to input said retrieval request; 
field rate inputting means for allowing the user 
to input a rate indicative of a degree of influ- 
ence of a score of a field of a document on a 
document score; 

field word frequency calculating means for con- 
sulting said field word frequency index in terms 
of a dictionary word included in said retrieval 
request to obtain a frequency of occurrence of 
said dictionary word in said document; 
field frequency score calculating means for cal- 
culating a frequency score indicative of a 
degree of coincidence between a field of each 
document and said retrieval request on the 
basis of said word occurrence frequency 
acquired in said field word frequency calculat- 
ing means; 

document score calculating means for calculat- 
ing a document score indicative of a degree of 
coincidence between said document and said 
retrieval request on the basis of said word 
occurrence frequency of said field outputted 
from said field frequency score calculating 
means and said rate inputted to said field rate 
inputting means; 

document ranking means for rearranging said 
target documents being retrieval results in the 
order of document score obtained by said doc- 
ument score calculating means; and 
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retrieval result displaying means for displaying 
said retrieval results ranked. 

A document retrieval system which searches a tar- 
get document to be retrieved in response to a 5 
retrieval request and ranks retrieval results, com- 
prising: 

a word frequency index for storing a frequency 
of occurrence of a dictionary word in said target 10 
document; 

an occurrence word index for storing a list of 
words which emerge in said target document; 
word frequency information extracting means 
for deriving word frequency information from is 
document data to be retrieved and further for 
storing it in said word frequency index; 
occurrence word information extracting means 
for deriving occurrence word information from 
said document data and further for retaining it 20 
in said occurrence word index; 
retrieval request inputting means, through 
which the user inputs said retrieval request; 
word frequency calculating means for consult- 
ing said word frequency index to calculate a 25 
frequency of occurrence of a dictionary word, 
included in said target request, in a document 
of said document data; 

frequency score calculating means for calculat- 
ing a score of said document indicative of a 30 
degree of coincidence between said document 
and said retrieval request on the basis of said 
word occurrence frequency attained in said 
word frequency calculating means; 
occurrence word number calculating means for 35 
referring to said occurrence word index to find 
out how many words of words included in said 
retrieval request appear in said document; 
occurrence word score calculating means for 
obtaining an occurrence word score to be 40 
added to said document on the basis of the 
number of occurrence words attained in said 
occurrence word number calculating means; 
document score calculating means for calculat- 
ing a document score of said document indica- 45 
tive of a degree of coincidence between said 
retrieval request and said document on the 
basis of said frequency score outputted from 
said frequency score calculating means and 
said occurrence word score outputted from so 
said occurrence word number score calculating 
means; 

document ranking means for rearranging said 
target documents being retrieval results in the 
order of document score obtained by said doc- ss 
ument score calculating means; and 
retrieval result displaying means for displaying 
said retrieval results ranked. 



10. A document retrieval system which searches a tar- 
get document to be retrieved in response to a 
retrieval request and ranks retrieval results, com- 
prising: 

a word frequency index for storing a frequency 
of occurrence of a dictionary word in said target 
document; 

a word occurrence position index for storing a 
position of a word appearing in said target doc- 
ument; 

word frequency information extracting means 
for extracting word frequency information from 
document data to be retrieved and further for 
storing it in said word frequency index; 
word occurrence position information extract- 
ing means for acquiring word position informa- 
tion from said document data and further for 
retaining it in said word occurrence position 
index; 

retrieval request inputting means through 
which the user inputs said retrieval request; 
word frequency calculating means for consult- 
ing said word frequency index to calculate an 
occurrence frequency of a dictionary. word, 
included in said retrieval request, in a^docu- 
ment of said document data; r 
frequency score calculating means for obtain- 
ing a score of said document indicative of a 
degree of coincidence between said document 
and said retrieval request on the basis of said 
word occurrence frequency attained in said 
word frequency calculating means; 
occurrence position calculating means for 
referring to said word occurrence position index 
to obtain an occurrence position of a word, 
included in said retrieval request, in said docu- 
ment; 

word proximity calculating means for calculat- 
ing a degree of proximity between words of 
said document on the basis of said word occur- 
rence positions outputted from said word 
occurrence position calculating means; 
proximity score calculating means for attaining 
a proximity score to be given to said document, 
on the basis of the degree of proximity output- 
ted from said word proximity calculating 
means; 

document score calculating means for calculat- 
ing a score of said document indicative of a 
degree of coincidence between said document 
and said retrieval request on the basis of said 
frequency score outputted from said frequency 
score calculating means and said proximity 
score outputted from said proximity score cal- 
culating means; 

document ranking means for rearranging said 
target documents being retrieval results in the 
order of document score obtained by said doc- 
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41 

ument score calculating means; and 
retrieval result displaying means for displaying 
said retrieval results ranked. 

1 1 . A document retrieval system which searches a tar- s 
get document to be retrieved in response to a 
retrieval request and ranks retrieval results, com- 
prising: 

an index including a frequency of word occur- w 

rence and word cooccurrence information in 

said target document at every field; 

field rate inputting means through which the 

user specifies a field rate of influence on the 

ranking of said target document at every field; is 

and 

field word cooccurrence relation checking 
means for checking whether or not a word 
cooccurrence relation included in said retrieval 
request appears in said target document, 20 

wherein a score to be given to said tar- 
get document where said cooccurrnce relation 
appears is increased so that said target docu- 
ment is displayed preferentially. 

25 

1 2. A document retrieval system which searches a tar- 
get document to be retrieval in response to a 
retrieval request and ranks retrieval results, com- 
prising: 

30 

an index including a word occurrence fre- 
quency and word cooccurrence information in 
said target document; 

occurrence word calculating means for calcu- 
lating the number of words of a plurality of 35 
words of said retrieval request which also 
appear in said target document; and 
word cooccurrence relation checking means for 
checking whether or not a word cooccurrence 
relation included in said retrieval request 40 
appears in said target document, 

wherein in cases where said plurality of 
words included in said retrieval request simul- 
taneously appear in said target document and 
said word cooccurrence relation appears in 45 
said target document, a score to be given to 
said target document is increased so that said 
target document is displayed preferentially. 

1 3. A document retrieval system which searches a tar- so 
get document to be retrieved in response to a 
retrieval request and ranks retrieval results, com- 
prising: 

a word frequency index for storing a frequency 55 
of occurrence of a dictionary word in said target 
document; 

a word cooccurrence index for storing word 
cooccurrence information appearing in said tar- 



get document; 

word frequency information extracting means 
for extracting word frequency information from 
document data prepared and further for putting 
the extracted word frequency information in 
said word frequency index; 
word cooccurrence information extracting 
means for extracting word cooccurrence infor- 
mation from said document data and further for 
putting the extracted word cooccurrence infor- 
mation in said word cooccurrence index; 
primary retrieval request inputting means for 
allowing the user to input a primary retrieval 
request the user attaches importance to; 
secondary retrieval request inputting means for 
allowing the user to input a secondary retrieval 
request the user attaches lower importance to 
as compared with said primary retrieval 
request; 

word frequency calculating means for consult- 
ing said word frequency index to attain a fre- 
quency of occurrence of a dictionary word, 
included in said retrieval requests inputted 
through said primary retrieval request inputting 
means and said secondary retrieval request 
inputting means, in a document; 
frequency score calculating means for calculat- 
ing a frequency score of each document on the 
basis of the word occurrence frequency 
attained in said word frequency calculating 
means; 

word cooccurrence information extracting 
means for extracting word cooccurrence infor- 
mation from said retrieval requests inputted 
through said primary retrieval request inputting 
means and said secondary retrieval request 
■inputting means; 

word cooccurrence relation checking means for 
referring to the contents of said word cooccur- 
rence index to obtain the number of word cooc- 
currence relations included in said retrieval 
requests outputted from said word cooccur- 
rence information extracting means and 
appearing in said document; 
cooccurrence score calculating means for 
obtaining a cooccurrence score of said docu- 
ment on the basis of the number of word cooc- 
currence relations attained by said word 
cooccurrence relation checking means and 
appearing in common in said retrieval requests 
and said document; 

document score calculating means for calculat- 
ing a final score for said document on the basis 
of the frequency score outputted from said fre- 
quency score calculating means and the cooc- 
currence score outputted from said 
cooccurrence score calculating means; 
document ranking means for rearranging said 
target documents being retrieval results in the 
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order of document score obtained by said doc- 
ument score calculating means; and 
retrieval result displaying means for displaying 
said retrieval results ranked. 

5 

14. A document retrieval system which searches a tar- 
get document to be retrieved in response to a 
retrieval request and ranks retrieval results, com- 
prising: 

10 

a field word frequency index for storing a fre- 
quency of occurrence of a dictionary word in 
said target document at every field; 
a field word cooccurrence index for storing 
word cooccurrence information appearing in is 
said target document at every field; 
word frequency information extracting means 
for extracting word frequency information from 1 
document data prepared and for putting the 
word frequency information in said field word 20 
frequency index; 

word cooccurrence information extracting 
means for extracting word cooccurrence infor- 
mation from said document data and for putting 
the word cooccurrence information in said field ss 
word cooccurrence index; 
retrieval request inputting means through 
which the user inputs said retrieval request; 
field word frequency calculating means for con- 
sulting said field word frequency index to find 30 
out a frequency of occurrence of a dictionary 
word included in said retrieval request inputted 
through said retrieval request inputting means 
at every field in a document; 
field frequency score calculating means for 35 
obtaining a frequency score at every field of 
said document on the basis of the word occur- 
rence frequency obtained in said field word fre- 
quency calculating means; 

word cooccurrence information extracting 40 
means for extracting word cooccurrence infor- 
mation from the retrieval request inputted 
through the retrieval request inputting means; 
field word cooccurrence relation checking 
means for referring to the contents of said field 45 
word cooccurrence index to find out the 
number of word cooccurrence relations 
included in said retrieval request outputted 
from said word cooccurrence information 
extracting means and appearing in a field of so 
said document; 

field cooccurrence score calculating means for 
calculating a cooccurrence score at every field 
of said document on the basis of the number of 
word cooccurrence relations appearing in com- ss 
mon in said field of said document and said 
retrieval request which is obtained in said field 
word cooccurrence relation checking means; 
field rate inputting means through which the 



user inputs a rate representative of the degree 
of influence of a score of said field on the rank- 
ing of said document; 

document score calculating means for calculat- 
ing a final score for said document on the basis 
of the frequency score outputted from said field 
frequency score calculating means, the cooc- 
currence score outputted from said field cooc- 
currence score calculating means and the rate 
outputted from said field rate inputting ; 
document ranking means for rearranging said 
target documents being retrieval results in the 
order of document score obtained by said doc- 
ument score calculating means; and 
retrieval result displaying means for displaying 
said retrieval results ranked. 

5. A document retrieval system which searches a tar- 
get document to be retrieved in response to a 
retrieval request and ranks retrieval results, com- 
prising: 

a word frequency index for storing a frequency 
of occurrence of a dictionary word in said target 
document; 

a word cooccurrence index for storing word 
cooccurrence information occurring in said tar- 
get document; 

word frequency information extracting means 
for extracting word frequency information from 
document data prepared and for storing said 
word frequency information in said '-word fre- 
quency index; 

word cooccurrence information extracting 
means for extracting word cooccurrence infor- 
mation from said document data to put said 
word cooccurrence information in said word 
cooccurrence index; 

retrieval request inputting means through 
which the user inputs said retrieval request; 
word frequency calculating means for consult- 
ing said word frequency index to calculate a 
frequency of occurrence of a dictionary word, 
included in said retrieval request inputted 
through said retrieval request inputting means, 
in a document; 

frequency score calculating means for obtain- 
ing a frequency score of said document on the 
basis of the word frequency obtained by said 
word frequency calculating means; 
occurrence word number calculating means for 
consulting said word frequency index to obtain 
the number of dictionary words included in said 
retrieval request inputted through said retrieval 
request inputting means and appearing in said 
document; 

occurrence word number score calculating 
means for calculating an occurrence word 
number score on the basis of the number of 
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occurrence words obtained by said occurrence 
word number calculating means; 
word cooccurrence information extracting 
means for extracting word cooccurrence infor- 
mation from said retrieval request inputted 5 
through said retrieval request inputting means; 
word cooccurrence relation checking means for 
referring to the contents of said word cooccur- 
rence index to calculate the number of word 
cooccurrence relations of the word cooccur- w 
re nee relations of said retrieval request output- 
ted from said word cooccurrence information 
extracting means which appears in said docu- 
ment; 

cooccurrence score calculating means for is 
obtaining a cooccurrence score of said docu- 
ment on the basis of the number of word cooc- 
currence relations occurring in common in said 
retrieval request and said document which is 
obtained by said word cooccurrence relation 20 
checking means; 

document score calculating means for calculat- 
ing a final score of said document on the basis 
of the frequency score outputted from said fre- 
quency score calculating means, the occur- 25 
rence word number score outputted from said 
occurrence word number score calculating 
means and the cooccurrence score outputted 
from said cooccurrence score calculating 
means; 30 
document ranking means for rearranging said 
target documents being retrieval results in the 
order of document score obtained by said doc- 
ument score calculating means; and 
retrieval result displaying means for displaying 35 
said retrieval results ranked. 
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